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The Intermittent and Constant OsteoArthritis Pain (ICOAP)1
questionnaire for the knee is a patient-centered measure for pain
which was designed to assess patients with knee osteoarthritis
(OA). It has the peculiarity of being able to evaluate both constant
and intermittent pain1, two distinct types of pain that were iden-
tiﬁed as important by OA patients in a focus group study2. There
was no Portuguese version available before the current study and,
in order to apply this questionnaire in Portugal, a process of cross-
cultural adaptation and validationwas needed. The objective of this
paper is to present the process followed by the authors to translate
and culturally adapt the ICOAP to the Portuguese language and to
test its reliability and validity in patients with knee OA. This new
version was obtained with forward/backward translations,
consensus panels and a pre-test. The validation study showed that
the Portuguese ICOAP evidenced acceptable psychometric charac-
teristics, in terms of internal consistency, reproducibility and
construct validity.Rui Soles Gonçalves, Superior
tubro, S. Martinho do Bispo,
351-239802430; Fax: 351-
. Gonçalves).
s Research Society International. PMethods, results and discussion
Cross-cultural adaptation methods
This process followed pre-established guidelines3. The English
ICOAP4 was translated into Portuguese independently by three
Portuguese native translators. The obtained translations were dis-
cussed in a ﬁrst consensus panel to achieve the ﬁrst preliminary
version. This consensus version was translated back to English by
another translator without prior knowledge of the original version.
The translations and back translation were discussed in a second
consensus panel to achieve a second preliminary version. This
consensus versionwas completed by 15 subjects with symptomatic
knee OA to conﬁrm if all items of the questionnaire were under-
standable and included all the expected concepts and items
without any redundancy. A third consensus panel was formed to
achieve the ﬁnal version.Validation study methods
Subjects
The sample was selected among patients with symptomatic
knee OA, referred for physical therapy at 11 Portuguese outpatient
health care institutions, who took part in a previous knee OA study5.
Subjects were selected after obtaining informed consent and
checking the inclusion and exclusion criteria. To be included in this
validation study, subjects had to have a diagnosis of uni- or bilateralublished by Elsevier Ltd. All rights reserved.
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American College of Rheumatology6, to have a KellgreneLawrence
grade of 2 (minimal) or 3 (moderate)7, to experience knee pain and
to be aged between 50 and 80 years. Subjects were excluded if they
had other disease of the bones and joints of the lower limb,
neurological disease, or any other disabling condition (e.g., back
problems or widespread pain) or if they were not Portuguese
speaking. Subjects receiving physical therapy were excluded from
reproducibility assessment. All outpatient health care institutions
obtained approval from their respective review boards.
Measurements
All measurements were obtained by telephone interviews,
administered by the same trained interviewer (a physical therapist)
for all subjects. The subjects who agreed were re-interviewed again
48e96-h later. Data were collected using the under mentioned
measures.
The ICOAP1 contains11 items that are combined in twosubscales:
constant pain and intermittent pain. A score is separately produced
for constant pain subscale (0e20) and intermittent pain subscale
(0e24), and for total pain (0e44) according to the ICOAP user’s
guide, available on the OARSI website (http://www.oarsi.org/).
Normalized scores for the two subscales and for the total pain, from
0 (no pain) to 100 (extreme pain), were calculated by summing the
response values of the included items, dividing this sum by the
maximal possible score and multiplying this quotient by 100.
The Knee injury and Osteoarthritis Outcome Score (KOOS)4,8
contains 42 items which cover ﬁve subscales: pain, other symp-
toms, function in daily living, function in sport and recreation, and
knee-relatedqualityof life.A score, from0 (extremeproblems) to100
(no problems), is separately produced for each subscale according to
the KOOS user’s guide9. The KOOS was cross-culturally adapted and
validated to the Portuguese language10. Only the questions related to
pain and other symptoms subscales were administered.
A ﬁve-point Likert scale indicating degree of bother because of
knee pain (0¼ none; 1¼mild; 2¼moderate; 3¼ severe;
4¼ extreme) during the last week and a form to collect information
on gender, age, body mass index, duration of knee OA, involved
knee and walking aids were also administered.
Statistical analyses
Reliability. Internal consistency was measured using Cronbach’s
alpha and corrected item-total correlations. An alphavalue between
0.70 and 0.95 was regarded as acceptable reliability11. Corrected
item-total correlation of 0.30 or higher was considered acceptable
for each item in the subscales and total scores12. Reproducibility of
the ICOAP subscales and total scores was assessed using intraclass
correlation coefﬁcients (ICCs) for agreement, formula 2,1. Repro-
ducibility of the ICOAP items was tested using quadratic weighted
kappa coefﬁcients. An ICC or a weighted kappa coefﬁcient greater
than or equal to 0.70 received a positive rating11.
Validity. Construct validity was investigated testing four predeﬁned
hypotheses involving expected signiﬁcant correlations between
ICOAP subscales and total pain, KOOS pain and other symptoms
subscales, and Likert scale for degree of bother because of knee
pain: (1) ICOAP constant and intermittent, and ICOAP total pain
should correlate at least fairly (negatively) with KOOS pain and
other symptoms, and at least fairly (positively) with degree of
bother because of knee pain; (2) ICOAP constant and intermittent,
and ICOAP total pain should present higher negative correlations
with KOOS pain than with KOOS other symptoms; (3) KOOS pain
should present higher negative correlation with ICOAP total pain
than with ICOAP constant and intermittent; (4) degree of bother
because of knee pain should present higher positive correlationwith ICOAP intermittent thanwith ICOAP constant. Because obesity
is associated with OA pain13, one additional predeﬁned hypothesis
involving BMI was formulated as follows: (5) ICOAP constant and
intermittent, and ICOAP total pain should correlate at least weakly
(positively) with BMI. Construct validity was analyzed using
Spearman’s correlation. Spearman’s correlation coefﬁcients were
read as follows: excellent relationship if higher than 0.90; good if
between 0.90 and 0.71; fair if between 0.70 and 0.51; weak if
between 0.50 and 0.31, little or none if lower than or equal to 0.3014.
A P value of 0.05 was taken as the reference level of signiﬁcance.
Statistical analyses were performed using SPSS 15.0 for
Windows.
Cross-cultural adaptation results
The second preliminary version of the Portuguese ICOAP ques-
tionnaire was well accepted in the pre-test. All the questions and
response options were considered satisfactorily understandable by
the subjects. Even so, in order to improve clarity, minor adjust-
ments were made to the ﬁrst response option on all items, based on
patient’s suggestions. The intention was to explicitly include the
meanings of “I have no constant/intermittent pain” and “I have
constant/intermittent pain but it does not bother me”. On the ﬁrst
response option for the item 1 (constant pain subscale) the term
“nenhuma” (Pt) was added to the term “sem dor constante” (Pt)
previously selected as translation of “not at all/no constant knee
pain”. On the items 2, 3, 4 and 5 was added the term “nada” (Pt). On
the ﬁrst response option for the item 6 (intermittent pain subscale)
the term “nenhuma” (Pt) was added to the term “sem dor inter-
mitente” (Pt) previously selected as translation of “not at all/no
intermittent knee pain”. On the items 8, 9, 10, 11 was added the
term “nada” (Pt). On the item 7 the term “nunca” (Pt) was added to
the term “sem dor intermitente” (Pt) previously selected as trans-
lation of “never/no intermittent knee pain”. Therefore, the revised
version was used in the validation study.
Validation study results
Subjects
The descriptive statistics are presented in Table I. A total of 97
patients were included in the validity and internal consistency
assessment, of which 50 (48.5%) were also included in the repro-
ducibility assessment. There were no missing data for any indi-
vidual item of the ICOAP and KOOS pain and other symptoms
subscales.
Reliability
Cronbach’s alpha coefﬁcients were 0.92 for ICOAP subscales and
total pain. Corrected item-total correlations ranged from 0.60 to
0.90 for constant pain subscale, from 0.50 to 0.87 for intermittent
pain subscale and from 0.49 to 0.81 for total pain. ICCs were 0.88,
0.90 and 0.92 for constant pain subscale, intermittent pain subscale
and total pain, respectively. Weighted kappa coefﬁcients ranged
from 0.71 to 0.85 for the 11 items of the questionnaire
(Supplementary Tables I and II).
Validity
The ﬁve predeﬁned hypotheses regarding construct validity
were conﬁrmed (Table II).
Concise discussion
In this paper we presented the process of cross-cultural adap-
tation of the ICOAP to the Portuguese language and provided
evidence of its reliability and validity in patients with knee OA.
Table I
Characteristics of the subjects
Characteristics Total sample
(N¼ 97)
Reproducibility
group (N¼ 50)*
Gender
Female 72 (74.2) 39 (78.0)
Age (years) 67.25 7.02 67.44 6.56
Body mass index (kg/m2) 28.96 4.72 29.31 5.18
Involved knee (knee with OA)
Bilateral 83 (85.6) 44 (88.0)
KellgreneLawrence grade
2 61 (62.9) 30 (60.0)
Duration of knee OA (years) 10.69 7.94 10.89 8.41
Walking aids
No aids necessary 89 (91.8) 46 (92.0)
ICOAP scores (points)
Constant pain subscale 49.07 29.36 49.20 28.60
Intermittent pain subscale 54.68 26.21 58.25 20.00
Total pain 52.13 24.41 54.14 21.39
KOOS subscales scores (points)
Pain 40.81 19.37 37.56 17.55
Other symptoms 49.23 21.81 44.50 19.26
Likert scale for degree of bother because
of knee pain (points)
2.53 0.97 2.60 0.93
Quantitative variables: mean standard deviation; categorical variables: frequency
(percentage).
* Group where all subjects were assessed again 48e96 h later.
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major problems and gave rise to a reasonably intelligible Portu-
guese version of the ICOAP. The absence of particular difﬁculties
was also reported in the cross-cultural adaptation of several other
language versions of the ICOAP15. The easily understandable
wording used in all questions and response options seems to allow
the choice of commonly used words in others cultures or languages
and, therefore, to provide a questionnaire that is simple to
complete.
High Cronbach’s alpha coefﬁcients for the constant pain scale,
intermittent pain scale and total pain and acceptable corrected
item-total coefﬁcients for the 11 items conﬁrmed that the Portu-
guese ICOAP subscales and total pain are internally consistent, with
the correspondent items properly correlated with each other. The
results for internal consistency were similar to those obtained in
the original article that describes the development and initial
psychometric evaluation of the ICOAP using a mixed sample of
patients with hip or knee OA (Cronbach’s alpha coefﬁcient of 0.93
and inter-item correlations ranging from 0.54 to 0.81)1.
High ICC for the constant pain scale, intermittent pain scale and
total pain, and acceptable weighted kappa coefﬁcients for the 11
items of the questionnaire revealed that the stability of the Portu-
guese ICOAP over time was good. Excellent reproducibility (ICC of
0.85) was also shown in the preliminary reproducibilityTable II
Construct validity of the ICOAP subscales and total pain (N¼ 97)
ICOAP scores
Constant pain
subscale
Intermittent
pain subscale
Total
pain
KOOS subscales
Pain L0.68 L0.80 L0.81
Other symptoms L0.61 L0.73 L0.73
Likert scale for degree of bother
because of knee pain
0.68 0.71 0.76
BMI (kg/m2) 0.47 0.42 0.49
Spearman’s correlation coefﬁcients (KOOS is 0e100 points, worst to best; ICOAP is
0e100 points, best to worst, Likert scale is 0e4 points, best to worst).
Good correlations in bold/underline; fair correlations in bold; weak correlations in
italic.assessment, using a mixed sample and a 48e96-h interval between
repeated administrations1. This 11-item scale seems to provide
internally consistent and reproducible results for patient with
either hip or knee OA1.
The ﬁve predeﬁned hypotheses for construct validity were
conﬁrmed: the ICOAP constant and intermittent, and ICOAP total
pain presented fair to good negative correlations with KOOS pain
and other symptoms, and fair to good positive correlations with
degree of bother because of knee pain; ICOAP constant and inter-
mittent, and ICOAP total pain presented higher negative correla-
tions with KOOS pain than with KOOS other symptoms; KOOS pain
presented higher negative correlation with ICOAP total pain than
with ICOAP constant and intermittent; degree of bother because of
knee pain presented higher positive correlation with ICOAP inter-
mittent than with ICOAP constant; ICOAP constant and intermit-
tent, and ICOAP total pain presented weak positive correlations
with BMI. Hawker et al.1 also reported evidence for construct val-
idity of the ICOAP as indicated by signiﬁcant associations with
Western Ontario and McMaster Universities Osteoarthritis Index
(WOMAC) pain subscale, KOOS other symptoms subscale, and self-
reported quality of life (Spearman’s correlation coefﬁcients of 0.81,
0.60 and 0.63, respectively).
Some limitations of this study should be acknowledged. The
sample used is not representative of the entire population of
Portuguese patients with knee OA. In fact, this study used a conve-
nience sampling method. Further validation in other knee OA
populations is therefore advised. The responsiveness of the Portu-
guese ICOAPmeasure for the kneewas not assessed. More testing is
required in order to assess this important psychometric property.
However, we may conclude that the Portuguese ICOAP evi-
denced acceptable reliability and validity for knee OA patients.
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